DILATORS 



Background of the Invention 

This invention relates to dilators. 

The invention is more particularly concerned with dilators used in forming a 
percutaneous tracheostomy. 

Percutaneous tracheostomies can be formed in various ways. One technique involves 
the steps of inserting a hollow needle through the skin into the trachea, inserting a guidewire 
along the needle, withdrawing the needle over the guidewire and then using one or more 
dilators slid along the guidewire to expand the opening sufficiently to enable a tracheostomy 
tube to be inserted. Where a series of several dilators are used these have an increasing 
diameter so that the opening is gradually expanded. Alternatively, a single, more steeply 
tapered dilator can be used, as described in, for example US 4364391, DE 10065604, US 
4898163 and US 2002/0066453. The use of a single dilator is an advantage because it reduces 
the number of steps in the procedure and the number of components. One problem with this 
technique is that it can require some force to insert the dilator and this insertion must be 
performed in a carefully controlled manner to ensure that the dilator is not inserted too far. 

Brief Summary of the Invention 

It is an object of the present invention to provide an alternative dilator. 



According to one aspect of the present invention there is provided a tracheostomy 
dilator comprising a curved, tapered patient end region adapted for insertion through a 
tracheostomy to expand the tracheostomy as it is inserted and a handle region at an end of the 
dilator opposite the patient end region, the handle region being curved in an opposite sense 
from the patient end region. 

According to another aspect of the present invention there is provided a tracheostomy 
dilator having one end providing a handle region and an opposite end providing a flexible, 
tapered patient end region for insertion to the trachea, the dilator being smoothly curved 
along substantially its entire length with an S shape. 

The dilator preferably has a passage extending along it for receiving a guide member, 
and the tip of the patient end region may provide a substantially stepless transition with the 
surface of the guide member. The handle region preferably has a substantially constant 
diameter along its length and may have surface formations adapted to enhance grip. The 
dilator is preferably moulded from a plastics material, which may have a Shore hardness of 
substantially 90A. The radius of curvature of the handle region may be substantially the same 
as that of the patient end region. The radius of curvature of the patient end may be about 
90mm. The dilator preferably has a coating of a hydrophilic material along its patient end 
region. 

A dilator according to the present invention will now be described, by way of 
example, with reference to the accompanying drawings. 
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Brief Description of the Drawings 



Figure 1 



is a side elevation view of the dilator; 



Figure 2 



is a cross-sectional view of the dilator along the line II-II of Figure 1; 



Figure 3 



is a plan view of the dilator; and 



Figure 4 illustrates how the dilator can be held in the hand. 

Detailed Description of the Preferred Embodiment 

With reference first to Figures 1 to 3, the dilator is a single piece, integral moulding of 
a stiff but flexible plastics material, such as polyurethane with a Shore hardness of 90 A. The 
overall length of the dilator is 193mm and it has a circular section along its length, with a 
diameter of 13.65mm at its rear end 1 and a diameter of 4.0mm at the tip 2 of its forward or 
patient end. 

The dilator has three regions along its length, a patient end or forward region 3, an 
intermediate region 4 and a handle or rear region 5. 

The patient end region 3 extends for 80mm and tapers along its entire length from a 
diameter of 4mnf at the tip 2 to a diameter of 12.85mm at the rear end of the region. At the 
rear end of the patient end region 3 there is a marking 6 on the dilator to indicate the external 
diameter as being 38FR. 



The intermediate region 4 extends for 40mm and has a much shallower taper along its 
length, the diameter at its rear end being 13.85mm. Adjacent the rear end of this region 4 
there is a thick marking 7 to indicate the maximum extent of insertion of the dilator. 

The handle region 5 extends for 80mm and is of constant diameter along its length. 
The handle region 5 is moulded with shallow chevron-shape ribs 9 to enhance grip. 

The dilator is curved along substantially its entire length. Approximately the first 
25mm of the patient end region 3 is straight but the remainder of the patient end region and 
the intermediate region 4 is curved with a radius of about 90mm. The handle region 5 is 
curved with a similar radius of curvature but in the opposite sense. These two curves give the 
dilator an overall S shape. 

A passage 10 extends along the entire length of the dilator opening at both the rear 
end 1 and the patient end 2. The diameter of the passage 10 varies with the taper of the 
dilator, being 9mm at the rear end 1 and 2mm at the patient end tip 2. The wall thickness of 
the dilator reduces along the patient end region 3 as the dilator tapers to a reduced diameter. 

Externally, the dilator is coated by dipping along its patient end and intermediate 
regions 3 and 4 with a hydrophilic coating, to aid insertion. 

The dilator is preferably moulded in a straight or linear shape and is subsequently bent 
and retained in the desired shape. It is subjected to heat treatment followed by cooling to set it 
in this shape. 
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The dilator is used in the conventional percutaneous tracheostomy procedure. In this, 
a needle is first inserted through the skin into the trachea and a guidewire is inserted through 
the bore of the needle. The needle is removed, leaving the guidewire in position. A small- 
diameter guiding catheter is introduced over the guidewire and the dilator is then threaded 
along the guiding catheter and pushed through the opening into the trachea, expanding it as it 
is inserted up to about 38FR. The guiding catheter has a diameter substantially equal to the 
diameter of the passage 10 at the tip 2. This, and the thin wall thickness of the dilator at this 
point ensures a substantially stepless transition between the guidewire and dilator, thereby 
facilitating insertion and reducing tissue trauma. 

The dilator is then removed and a tracheostomy tube mounted on an introducer is slid 
into the trachea, through the expanded opening. 

The curved shape of the dilator handle 5 has been found to give it ergonomic 
advantages and thereby overcome the problem of how to enable the user to apply a relatively 
high insertion force but in a controlled manner. The dilator could be held in different ways. 
Typically it might be held like a spoon, between thumb and forefinger, for the initial sliding 
along the guidewire and penetration of the skin surface. Thereafter, when additional force is 
required the user can shift his grip easily, as shown in Figure 4, to hold the dilator like a 
trowel where the handle region 5 lies across the palm and is held against it by the little, ring 
and forefinger. The patient end region 3 of the dilator emerges from the hand between the 
thumb and the second joint of the forefinger and curves in the direction of the thumb. The 
thumb and forefinger provide the guidance and the other three finger provide the force. In this 
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grip, the curve of the handle region 5 follows the shape of the palm grip allowing for a secure 
grip, which enables a well-controlled force to be applied. 

Dilators according to the present invention may be used to expand a tracheostomy at 
various locations from the cricothyroid region to locations caudally along the trachea. 



